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WIRELESS COMMUNICATION APPARATUS, WIRELESS 
COMMUNICATION SYSTEM ADOPTING THE SAME AND 
COMMUNICATION METHOD THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a wireless communication apparatus, a 
wireless communication system adopting the same and a communication 
method thereof, and more particularly, to a wireless communication apparatus 
for variably allocating the transmission rate to slave devices according to 
service features of the slave devices, a wireless communication system 
adopting the same and a communication method thereof. The present 
application is based on Korean Patent Application No. 2001-580, which is 
incorporated herein by reference. 

2. Description of the Related Art 

Bluetooth is a communication technology that allows transmission of 
information such as audio or video data with the velocity of up to 1Mbps at a 
distance of 10 to 100m. 

A Bluetooth apparatus performs a mutual communication according to 
a Bluetooth communication, and constructs a link state in which 
communication is enabled through operations such as inquiry, inquiry scan, 



page, page scan, etc. During these processes, it is determined which device is 
a master device and which devices are slave devices. At least one slave device 
is linked to one master device to form a network called a Piconet. 

The master and slave devices perform a bi-directional communication 
5 via TDD (Time Division Duplex). 

According to a current Bluetooth communication, one master device in 
the Piconet can link seven slave devices in the active state to perform mutual 
communication. 

The master device polls the slave device in an even-numbered slot, 
10 while the slave devices polled by the master device transmit data to the master 
in an odd-numbered slot. If the slaves are not polled by the master device, the 
slaves cannot transmit data. 

In the current Bluetooth communication, a round robin polling method 
is mainly used, which allows equal data transmission opportunity to each of 
15 the slave devices. 

The master device sends a packet to the slave device in an even- 
numbered slot (0, 2, 4, —) for polling. Here, the polling packet occupies one 
(1), three (3) or five (5) of the even-numbered slots (0, 2, 4, »•). The polling 
packet is transmitted to allow data communication according to the order set 
20 for the slaves that maintain the link to the master device. 
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The slave devices polled by the master device send a packet to the 
master device in an odd-numbered slot (1, 3, 5, The packets occupy one 
(1), three (3) or five (5) of the odd-numbered slots. 

Since the current Bluetooth communication uses the round robin 
5 polling method, the master device respectively polls all the slaves in the 
Piconet one by one. 

FIG. 1 shows timings of operations of master and slave devices in a 
general Bluetooth communication system. 

As shown in FIG. 1, the master device first polls a slave device 1 in an 
10 Ml transmission slot. The slave device 1 in an active mode confirms that the 
data transmitted from the master device is addressed to the slave device 1, and 
transmits the data to the master device in an SI transmission slot that is 
assigned after a master transmission section. 

Likewise, the master device sequentially polls the slave devices 2 and 
15 3 at a certain slot interval. 

Then, the slave devices 2 and 3 sequentially transmit data to the master 
device at a certain slot interval according to the order of polling of the master 
device in S2 and S3 transmission slot sections. 

According to the above-described polling of the master device, the 
20 frequency of the polling to each of the slave devices by the master device is 
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balanced so that the transmission rate can be assigned to all of the slave 
devices uniformly. 

However, considering the ^fact that the volume of transmitted data 
varies depending on the type of service being provided, the transmission 
5 efficiency cannot be guaranteed by the current Bluetooth communication, 
since all the slave devices are assigned with the uniform transmission rate 
regardless of service type. In other words, the assigned transmission rate is 
less than or greater than the service requires for data transmission. 

SUMMARY OF THE INVENTION 

10 The present invention is proposed to improve the foregoing problems 

and it is therefore an object of the invention to provide a wireless 
communication apparatus which can variably assign a slave device with 
suitable transmission rate according to the volume of data to be transmitted by 
the slave device, a wireless communication system adopting the same, and a 

1 5 communication method thereof. 

According to an embodiment of the invention to obtain the foregoing 
object, a wireless communication apparatus for performing a wireless 
communication is provided, the apparatus comprising: a transceiving unit for 
receiving externally transmitted data, sending a signal that is subject to 
20 transmission, maintaining a link to at least one slave device while receiving a 
priority from the at least one slave device when being operated as a master 
device; and a controller for determining the priority of the at least one slave 
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device considering the received priority, and determining the frequency of 
communication according to the determined priority of the at least one slave 
device and controlling the communication with the at least one slave device. 

Preferably, the controller allocates a priority lower than the received 
5 priority when the priority received from a slave device cannot be allocated to 
the slave device. 

Also, the controller communicates with the slave device as determined 
by the frequency of communication, based upon the allocated priority. 

Further, the controller subtracts one from the frequency of 
10 communication for every one communication. 

According to another embodiment of the invention to obtain the 
foregoing object, a wireless communication system having at least one slave 
device and a master device linked with the at least one slave device is 
provided, wherein the at least one slave device transmits a predetermined 
15 priority to the master device; and wherein the master device receives the 
priority from the at least one slave device, and determines and allocates the 
priority for the at least one slave device considering the received priority. 

According to another embodiment of the invention to obtain the 
foregoing object, a communication method in a wireless communication 
20 system having at least one slave device and a master device linked with the at 
least one slave device is provided, comprising the steps of: receiving a 
previously determined priority from the at least one slave device; and 
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determining and allocating a priority for the at least one slave device 
considering the received priority. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and other features of the present invention will be 
5 clarified by the following description of the preferred embodiments thereof 
with reference to the attached drawings, in which: 

FIG. 1 shows timings of operations of master and slave devices in a 
general Bluetooth communication system; 

FIG. 2 is a block diagram for illustrating a wireless communication 
10 apparatus according to the invention; 

FIG. 3 is a flow chart for illustrating a communication process when 
the wireless communication apparatus in FIG. 2 is operated as a slave device; 

FIG. 4 is a flow chart for illustrating a process of determining priority 
when the wireless communication apparatus in FIG. 2 is operated as a master 
15 device; 

FIG. 5 is a flow chart for illustrating a polling process when the 
wireless communication apparatus in FIG. 2 is operated as a master device; 

FIG. 6 shows timings of a process in which a master device polls 
according to the priority allocated to slave devices; 

20 FIG. 7 shows an example of slave information stored in a memory; and 
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FIGS. 8 A and 8B show program source codes of the priority 
determining process of FIG. 4 and the polling process of FIG. 5. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, a wireless communication apparatus, a wireless 
communication system adopting the same and a communication method 
thereof according to a preferred embodiment of the present invention will be 
described in greater detail with reference to the appended drawings. 

The description will be made with respect to the wireless 
communication apparatus applied to a Bluetooth communication. 

The wireless communication apparatus that communicates according 
to a Bluetooth communication is operated either as a master or a slave device. 
Therefore, the wireless communication apparatus will be called a 'master 
device 1 when operated as a master, and a 'slave device 1 when operated as a 
slave. 

FIG. 2 is a block diagram for illustrating a wireless communication 
apparatus according to an embodiment of the invention. 

Referring to FIG. 2, the wireless communication apparatus 20 or 30 
comprises a transceiving unit 21 or 31, a memory 32 and a controller 23 or 33. 
The reference numerals redundantly designated to the same elements, i.e., 
those of 20, 21, 23 and 40 are the wireless communication apparatus operated 
as a slave device and its components, while 30, 31, 32, 33 and 50 are the 



wireless communication apparatus operated as a master device and its 
components. 

First, the wireless communication apparatus 20 that is operated as a 
slave device will be described. 

5 The transceiving unit 21 processes an externally received signal, an RF 

signal for example, and also sends a packet externally. 

The controller 23 is linked to a host 40 via a communication interface. 
Here, a communication terminal such as a laptop computer, mobile telephone, 
printer, etc. can serve as the host. 

10 The controller 23 processes a signal requested from the host 40 and 

processes a signal received through the transceiving unit 21. 

When the wireless communication apparatus 20 forms a wireless 
network with other wireless communication apparatuses, the controller 23 
requests a suitable priority corresponding to the data rate that the controller 23 
15 is required to transmit. 

The priority is decided according to a polling frequency by the master 
device. Also, the device having a higher priority is polled more often. In this 
embodiment, the levels of priority include high, medium, and low levels. 

FIG. 3 shows a communicating process of the wireless communication 
20 apparatus 20 operated as a slave device. 
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Referring to FIG. 3, upon participating in a new Piconet (step S102), 
the slave device requests the master to assign a suitable priority (step S104). 

The slave device requests a suitable priority according to the type of 
the service to be transmitted to the master device. Accordingly, the high 
priority is requested for a service type that transmits a large amount of data, 
while the low priority is requested for a service that transmits a small amount 
of data. 

The slave device receives a priority determined by the master device 
(step S106). A process of determining the priority of the slave device will be 
described in greater detail later when describing the wireless communication 
apparatus that is operated as a master. 

The slave device receives the polling packet from the master device 
(step 108), and also transmits data as a packet externally (step SI 10). The 
slave device repeats S108 and SI 10 until the slave device exits the Piconet. 

If the slave device exits the Piconet (step SI 12), the communicating 
process is terminated. 

Next, the wireless communication apparatus 30 operated as a master 
will be described. 

The transceiving unit 31 processes an externally received signal, an RF 
signal for example, and also sends a packet externally. 



The memory 32 stores priorities of the slave devices that are currently 
linked to the Piconet. Further, the memory 32 stores a maximum number of 
slave devices of the high priority and medium priority, respectively 
(hereinafter called 'high priority maximum number' and 'medium priority 
maximum number', respectively). 

Also, the memory 32 stores a number of the slave devices to be polled, 
and the priority and the polling frequency that are assigned to each of the slave 
devices. 

When the polling frequency of each slave device becomes zero, both 
the polling frequency and the number of slave devices to be polled are updated 
to the initial value that is set prior to the polling. 

The controller 33 is linked to a host 50 through a communication 
interface. Here, any proper communication terminal such as a laptop 
computer, mobile telephone, printer, etc. can serve as the host 50. 

The controller 33 processes a signal requested from the host 50, and 
also processes a signal received through the transceiving unit 31. 

Also, the controller 33 maintains the linked state with at least one 
slave, and at the same time, increases or decreases the total number of the 
slave devices whenever a slave device enters or exits the Piconet. 

The controller 33 determines the priority of the services requested by a 
slave device according to the priorities of the other slave devices, and 
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determines the order and the polling frequency, and controls the polling 
according to the determined priority of each slave device. 

FIG. 4 shows the operation of the wireless communication apparatus 
30 as a master that determines the priority of the slave device. 

5 When a new slave device enters and is linked in the Piconet (step 

S201), the master device receives a desired priority from the new slave device 
(step S202). 

The master device determines the level of the priority that is requested 
by the new slave device (step S203). 

10 When the high priority is requested by the new slave device (step 

S204), the master device determines whether the current number of the slave 
devices of high priority in the Piconet is smaller than the predetermined 
maximum number of the slave devices that could have high priority in the 
Piconet, i.e., the high priority maximum number (step S210). 

15 If the current number of the slave devices of high priority is smaller 

than the high priority maximum number, the master device assigns the high 
priority to the new slave device (step S212). 

If the current number of slave devices of high priority is greater than or 
equal to the high priority maximum number, the master device determines 
20 whether the current number of slave devices of medium priority is smaller 



11 



than the predetermined medium priority maximum number (step S214). This 
determining step (S214) will be described later. 

Meanwhile, if the medium priority is requested by the new slave 
device (step S206), the master device determines if the current number of 
5 slave devices of medium priority is smaller than the predetermined maximum 
number of slave devices that could have the medium priority in the Piconet, 
i.e,, the medium priority maximum number (step S214). 

If the number of slave devices having the medium priority is smaller 
than the predetermined medium priority maximum number, the master device 
10 assigns the medium priority to the new slave device (step S216). 

However, if the number of slave devices having medium priority is 
greater than or equal to the medium priority maximum number, the master 
device assigns the low priority to the new slave device (step S218). 

When the low priority is requested by the slave device (step S208), the 
15 master device assigns the low priority to the new slave device (step S218). 

As described above, the master device performs a process of 
determining priority of the respective slave devices instead of simply 
accepting the priority request from the slave devices. This is to prevent an 
excessive number of slave devices from having high and medium priorities in 
20 the Piconet. 
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Next, the polling operation of the wireless communication apparatus 
30 as a master device according to the priorities assigned to the respective 
slave devices in the Piconet will be described. 

FIG. 5 illustrates a polling process of the wireless communication 
5 apparatus 30 that is operated as a master device. 

The master device assigns the respective slave devices in the Piconet 
with the polling frequency corresponding to the predetermined priority of the 
respective slave devices (step S302), and checks the total number of slave 
devices (step S304). The total number of slave devices and the polling 
10 frequency of the slave devices are stored in the memory 32 (step S305). 

Among the slave devices in the Piconet, the slave devices that have a 
polling frequency greater than zero are sequentially polled according to the 
priorities thereof (step S306). 

When the slave device is polled once, one (1) time is subtracted from 
15 the polling frequency which is set for the slave device (step S308). For 
example, the slave device assigned with one (1) time polling in S302 will have 
zero (0) time polling as one (1) time is subtracted from the assigned polling 
frequency. 

The master device determines whether there is a slave device having 
20 the zero (0) time polling frequency (step S3 10), and repeatedly polls the slave 
device until the polling frequency of the slave device becomes zero (0). 
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If there is a slave device having the zero (0) time polling frequency 
after S308, one (1) is subtracted from the total number of the slave devices 
(step S3 12), and the master device returns to the step of polling the slave 
devices and repeats the steps from S306 to S3 12 until the total number of the 
5 slave device becomes zero (0). 

If the total number of the slave devices becomes zero (0) (step S3 14), 
the memory 32 is updated to have the initial value of both the total number 
and the polling frequency of the slave devices (step S3 16). 

FIG. 6 shows timings of a process in which a master device polls slave 
10 devices according to the priority assigned to the slave devices. 

The master device sequentially transmits data at a predetermined slot 
interval according to the priority of each of the slave devices in active mode. 

In FIG. 6, the character M refers to a slot section where the master 
device polls the slave devices. Numbers are attached to the character M to 
15 indicate the slave devices being polled. Likewise, the character S refers to a 
slot section where the slave devices transmit data to the master device, and 
numbers are attached to the character S to indicate the slave devices that 
transmit the data. 

FIG. 7 is an example of information about the slave devices that is 
20 stored in the memory 32. 
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Referring to FIG. 7, the priorities of slave devices 1, 2 and 3 are high, 
medium and low, respectively, and the polling frequency assigned according 
to the priority is 3, 2 and 1 times, respectively. The total number of the slave 
devices to be polled is three (3). 

5 The master device sequentially polls the respective slave devices 1, 2 

and 3 in the first polling section TL 

One (1) time is subtracted from the respective polling frequencies of 
the slave devices 1, 2 and 3 that are stored in the memory 32, and accordingly, 
the polling frequencies of the slave devices 1, 2, and 3 become two (2) times, 
10 one (1) time, and zero (0) time, respectively. 

Here, since the polling frequency of the slave device 1 becomes zero 
(0), the number of the slave devices to be polled is reduced by one (1) and 
accordingly becomes two (2). 

Then the master device sequentially polls each of the slave devices 1 
15 and 2 excluding the slave device 3 that has the zero (0) polling frequency in 
the second polling section T2. 

Accordingly, one time is again subtracted from the respective polling 
frequencies of the slave devices 1 and 2, and the polling frequencies of the 
slave devices 1 and 2 become one (1) time and zero (0) time, respectively. 
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Since the polling frequency of the slave device 2 becomes zero (0), one 
is subtracted from the total number of the slave devices to be polled, and the 
total number of the slave devices to be polled becomes one (1). 

In the third polling section T3, the master device polls the slave device 
5 1 excluding the slave devices 2 and 3 which have the zero (0) polling 
frequency. 

Accordingly, one (1) time is subtracted from the polling frequency of 
the slave device 1, and the polling frequency of the slave device 1 becomes 
zero (0). Accordingly, the total number of the slave devices to be polled is 
10 also reduced by one (1) and becomes zero (0). 

As described above, the slave devices 1, 2, and 3 are polled until the 
polling frequencies thereof become zero (0). Here, the slave device 1 of high 
priority is polled three (3) times, and the slave device 2 of medium priority is 
polled two (2) times, and the slave device 3 of low priority is polled one (1) 
15 time. 

That is, the slave device 1 of high priority transmits the largest amount 
of data while the slave device 3 of low priority transmits the smallest amount 
of data. 

When the polling frequencies of the respective slave devices become 
20 zero (0), the master device initializes both the polling frequencies and the total 
number of slave devices to be polled, that are stored in the memory 32, into 
the values set before the polling. 
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That is, the polling frequencies of the slave devices 1, 2 and 3 are 
initialized to three (3) times, two (2) times and one (1) time, respectively, 
while the total number of the slave devices to be polled is initialized to three 
(3). 

5 FIGS. 8 A and 8B show program source codes of the priority 

determining process of FIG. 4 and the polling process of FIG. 5. 

As described hereinbefore, according to the wireless communication 
apparatus, the wireless communication system adopting the same and the 
communication method thereof, a suitable transmission rate is assigned to the 
10 slave devices, not uniformly, but according to the need of the slave devices, so 
that assigning an excessive or insufficient transmission rate can be prevented. 

The present invention is not restricted to the foregoing embodiment 
thereof and changes can be made by those skilled in the art without departing 
from the scope of the invention. Therefore, the scope of the invention is 
15 defined by the following claims rather than the detailed description thereof. 
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